the electric field which by its motion it was setting up in the aether. This second assumption is known as the ' hypothesis of purely electro-magnetic inertia'; it was shown to be a reasonable one by the results of the experiments of Kaufrnann in 1901, on the apparent inertia of the free electrons which are supposed to constitute the cathode rays.
Now what was the assumption which Lorentz found it desirable to make about the configuration of the electron? Starting with a desire to prove the reasonableness of the contraction-hypothesis as a universal characteristic of all matter, he was led to assign the same property to the ultimate common element That is, assuming an electron at rest to have a spherical configuration, an electron moving with velocity v is supposed to have a spheroidal shape, the whole electron being squeezed together along the direction of the velocity in the ratio (I - v*/t*y : I.
The reason for this contraction of the electron is not considered ; neither are the agencies which hold the electron together ; these are eliminated by means of the purely kinematic assumption. But granting it to exist, Lorentz was able to showx considerable reason for anticipating that a body constituted according to his scheme would automatically undergo the required contraction when set in motion.
This, put rather bluntly, is the general result of the work of Lorentz. Of course, there was actually more support for this conception of the electron than the mere fact that it furnished an explanation of the hypothetical contraction. Such, for instance, was the fact that it also gave an explanation of the failure of the experiments of Rayleigh and Brace which sought to find an evidence of double refraction in an isotropic transparent body when set in motion through the aether.2 But this does not alter the fact that the suggestion of the contracting electron is in reality only throwing the mystery a stage further back. If we accept the suggestion, it
1 Lorentz, " Proc. Roy. Soc.," Amst., 1904; also, Larmor, "Aether and Matter," 1900. Larmor, on the ground of the theory developed here, demurred to Lord Rayleigh's expectation of any effect (Brit. Ass,, Belf,, 1902),
8 See below, p. 54.